RNA inhibition of BMP-4 gene expression in postimplantation mouse embryos.
Short, hairpin RNA (shRNA) directed against bone morphogenetic protein 4 (Bmp-4) was delivered to early postimplantation staged mouse embryos via tail vein injection of pregnant dams. As early as 24 h postinjection, embryos expressed a DsRed marker and later exhibited defects of neural fold elevation and closure and of cardiac morphogenesis. Immunohistochemical analysis of sectioned embryos indicated that Bmp-4 protein was depleted and gene expression analysis indicated there was a reduction in Bmp-4 mRNA and an upregulation of the Bmp-4 antagonists, noggin and chordin, in embryos exposed to the shRNA, but not in control embryos. There was no change in the expression of Gata4, brachyury, or claudin6 in RNAi exposed embryos, indicating that RNA silencing was specific to Bmp-4 rather than producing widespread gene inhibition. Delivery of shRNA to embryos has the potential to specifically knockdown the expression of developmentally essential genes and to rescue gene mutations, significantly decreasing the time required to analyze the function(s) of individual genes in development.